The article is devoted to solving the problem of biodiversity conservation in the framework of increasing sustainability of natural plant communities in arboretum being an artificial protected area. Research and application have accumulated significant knowledge on various aspects of the above problem, specifically, preserving biodiversity including vegetation, monitoring biodiversity and preserving phytocenosis, plant interaction in phytocenosis, causes of disturbed biodiversity and reducing phytocenosis stability, etc. The research objective is to theorize the frameworks for phytocenosis formation, identify the factors influencing phytocenosis stability, conduct observations and experimental research on the factors affecting the formation and stability of the Kurgan regional arboretum phytocenosis. The models of the way different factors influence the resistance mechanisms of the Kurgan regional arboretum phytocenosis are built as a result of studying research materials and differ from the theoretical model in the fact that the proven distinctions were found in the ratio of limiting and background factors reflecting their regional character.
Introduction
Relevance of this work lies in the fact that any natural, natural-anthropogenic communities include a phytocenosis (plant) as a component creating its structure.
Arboretums, arboretum parks, arboretum gardens are protected areas which are created artificially. In the majority of cases, newly created arboretums seldom include natural phytocenosis. Most often they are created artificially by modeling communities using plants similar to life support factors. The Kurgan regional arboretum is a newly created community as well. Its distinguishing characteristic is the areas with preserved natural communities being community of the pine forest (Scotch pine --Pínus sylvéstris How to cite this article: N P Nesgovorova, V G Saveliev, G V Ivantsova, A A Purtova, and M G Ufimtseva, (2019),``Frameworks for Formation and Stability of Kurgan Regional Arboretum Phytocenosis'' in International scientific and practical conference``AgroSMART -Smart solutions for agriculture'', KnE Life Sciences, pages 1065--1077. DOI 10.18502/kls.v4i14.5705 L.), a small-leaved forest with Birch Krylov (Betula krylovii G. Kryl) and Aspen (Topol trembling --Pópulus trémula L.) as forest-forming species, mixed forest communities on the territory allotted to it.
The problem of preserving biodiversity including vegetation is quite thoroughly considered in the works of S. Hagvar (1998) [1] , P. Laihonen, M. Ronka, H. Tolvanen, R. Kalliola (2003) [2] , H. Hillebrand, B. Matthiessen (2009) [3] and other scientists.
Control over phytocenosis biodiversity and conservation was considered in the works of K.A. Kurkin (1998) [4] , A.H.Prieur-Richard, S. Lavorel, Ya. Linhart, A.Dos Santos (2002) [5] , Ja. Ruijven Yin, H. Xu (2017) [9] , S. Mukhopadhyay, V. Rana, S.K. Maiti, A. Kumar (2017) [10] .
Interaction of plants in phytocenosis and the efficiency of creating long-term selfrenewing phytocenosis are considered in the following works: K.A. Kurkin (1999) [11] , V.G. Onipchenko, O.S. Vertelina, M.I. Makarov (1998) [12] , P.R. Makarevich (2009) [13], K.N. Privalova, N.V. Zhesmer, M.V. Blagorazumova (2010) [14] , M.G. Romanovsky, T.S. Zavidovskaya (2010) [15] .
The importance of studying the problem of preserving natural complexes and introducing new plant species into the native phytocenosis has been studied by V.S. Ipatov (2013) [16] , K.P. Danilov, N.A. Kirillov, A.I. Volkov (2015) [17] , O.G. Kalmykov, P.V. Velmovsky, A.G. Bakiyev, R.A. Gorelov (2017) [18] .
The definition of phytocenoses stability criteria and their modeling is covered in the works of T.V. Dymova (2009) [19] , T.A. Trifonova, L.A. Shirkina, N.V. Mishchenko (2012) [20] , O.A. Sorokina, A.N. Rybakova (2012) [21] , E.O. Korolkova, A.V. Shkurko (2016) [22] .
The causes of biodiversity disturbance and phytocenosis stability reduction are discussed in the works of L.O. Karpachevskii (1996) [ [27] , T.V. Kritskaya, L.V. Levchuk (2016) [28] , I.V. Tyrchenkov (2017) [29] .
Identifying and substantiating the mechanisms of phytocenosis formation will help identify the missing species in the already existing phytocenosis of the Kurgan arboretum in order to model the ideal plant community. Determining the factors affecting the stability of the phytocenosis will help determine the factors of preserving the structure and functional properties of the existing plant communities under the influence of environmental factors.
The main contradiction is that research and practice justify phytocenosis formation but the existing phytocenotic communities of the Kurgan arboretum are poor in species composition and the factors contributing to the preservation of plant communities and mechanisms affecting their formation in the Kurgan regional arboretum have never been the subject research.
The problem of the research is as follows: what factors influence the formation and stability of the Kurgan regional arboretum phytocenosis?
The objective of the research is to theoretize phytocenosis formation, identify factors that influence phytocenosis stability, conduct observations and experimental research on the factors affecting the formation and stability of the Kurgan regional arboretum phytocenosis.
The object of the study is the phytogeocenosis of the Kurgan regional arboretum located on a forest plot formed from several parts with a total area of 11.6 hectares of constituent sectors. The territory was provided with the aim to continue research activities on hardy-shrub species cultivation. Academician V.N. Sukachev deeply defined phytocenosis as any aggregate of plants growing simultaneously on a homogeneous territory and characterized by a certain composition, structure, constitution and interrelations of plants both with each other and with environmental conditions [30] . As the author believed, the nature of these relationships is determined, on the one hand, by the ecological properties of the plants, on the other hand, by the habitat properties being climate, soil and influence of humans and animals.
The ground cover of this area can be divided into following layers: the tree layer, the shrub layer, the grass-shrub layer and the moss-lichen layer. According to M.S. Gilyarov, the more favorable the combination of the above factors of the habitat conditions is, the more diverse the species composition and productivity of the components of the biogeocenosis are. The stronger the growing conditions for most species deviate from the optimum ones, the poorer and less productive the community is, but, concurrently, the more characteristic the biological species that form it and the larger the family of organisms of these species are [31] . 
Methods and Materials

Methods for assessing the state of phytocenosis
The most complete characteristic of phytocenosis can be obtained by describing its entire contour. Trial plots of 400 m 2 in size (20 x 20 m) were laid to describe individual communities, and 100 m 2 (10 x 10 m) ones to describe herbaceous vegetation [32] . The total projective cover of all layers was estimated, the projective cover was evaluated by layers, and the projective cover of each layer type was assessed. We have applied the definition of species wealth (the number of species in a given society) using Menkhinik index to assess species diversity [33] . This information is required to identify similarities and differences between communities in order to assess changes in species diversity. A simpler and more frequently encountered indicator of floristic similarity is the Jacquard
The method of studying soil water properties
In our study, we took into account the water properties of the soil including its hygroscopic moisture adsorbed by dry soil from the moisture vapor of the atmospheric air in contact with it. The content of hygroscopic water in the soil depends on the mechanical composition of the soil as well as the relative humidity of the air [34] .
Full moisture capacity (the greatest) or soil water capacity is naturally observed in the aquifer.
Reaction of soil solution
On the one hand, soil acidity is created by hydrogen ions in the soil solution and, on the other hand, by absorbed ions. Hydrogen ions precondition active acidity and absorption causes potential (exchange) acidity determined by the potentiometric method. Soil toxicity was determined with the use of ammonium hydroxide by precipitation [35] . Ammonium hydroxide (NH 4 OH) added in a small amount to a solution containing a copper cation (II) precipitates a basic greenish salt easily soluble in reagent excess.
Herewith, the ammonium complex of copper of an intense blue color is formed.
Results
In the course of the study, the main phytocenoses were examined and soil samples from the sites of the Kurgan regional arboretum were taken for laboratory analysis. The results of the study were processed and subjected to correlation analysis which revealed that most of the detected links are rather weak. This confirms some aspects of the theoretical justification. They can be neglected. The effect of sulfur compounds is not unambiguous; more often, it is an object of plants root nutrition.
On the one hand, hydro carbonate zinc salts have the opposite effect on the plants abundance while an excess of zinc is toxic to plants, but surplus of zinc in the soil is a rare phenomenon. Secondly, plants do not need much of hydrocarbonate-ion since they absorb carbon dioxide from the air for air feeding.
We have found that the following factors influence the abundance and species range of the studied plant communities: In relation to species richness, water properties of the soil, primarily the content of hygroscopic moisture in it, can also be referred to as limiting factors affecting its stability. This is due to the fact that the maximum content of hygroscopic moisture in the soil is the limit that can primarily lead to plants death demanding soil moisture.
However, drought-resistant species that have adapted to these conditions may remain alive. The total field moisture capacity and the range of active moisture are indicators of moisture content, which can also be significant factors for drought-tolerant and waterundemanding species.
In general, the soils of the Vitamin-medicinal forest margin are the most water provided and the most accessible moisture is contained in the soils of the plots numbered In general, the conducted study allowed clarifying the theoretical model of the mechanisms for regulating stability of the Kurgan regional arboretum phytocenoses.
The effect of climatic conditions is determined as one of the mechanisms that regulate phytocenosis stability. Climatic conditions belong to an external environmental factor and manifest themselves in temperature dynamics and light environment conditions ( Figure 4 ). Support of a moisture regime being a mechanism of phytocenosis stability is governed by the dynamics of water content in soil, which in turn depends on precipitation and moisture content in the subsoil horizon.
The biotic factors mechanism has an internal environmental effect and is manifested through phytocenosis components interaction. 
Conclusion
The conducted research has led to the following conclusions.
1. The models of different factors influencing the resistance mechanisms of the phytocenosis of the Kurgan regional arboretum and built as a result of processing materials differ from the theoretical model with regards to the proven differences found in the ratio of limiting and background factors reflecting their regional nature.
2. It turned out during the research that phytocenosis abundance and species richness reacts differently to the one and the same factor.
3.
The assumption that all water properties and biogenic elements of a soil affect phytocenosis stability has not been confirmed.
4. The carried out experimental work has shown that the soils under consideration are low fertile, contain a small amount of humus and biogenic elements. However, they are not toxic to growing plants. 5 . The phytocenosis stability is influenced by such formation mechanisms as ensuring a water regime; effect of soil nutrition in terms of micronutrient availability; climatic conditions. All these mechanisms can be indirectly interconnected through the soil acidity and precipitation.
Light soils will allow water to pass through, and chemical elements will actively migrate into soil, which can be a significant factor in the phytocenoses species diversity in different areas of the same area even in the flat topography of soil under the conditions of abundant moistening and as a result of snow melting and precipitation. 6. Methodical recommendations for solving the problem of phytocenosis stability in the Kurgan regional arboretum have been developed. Their main concept is the need for careful selection of plants to increase the species composition diversity phytocenosis and increase its stability in accordance with the soil cover as it is difficult to change the natural soil cover.
